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Abstract
Background: To compare experienced continuity of care among women who received midwife-led versus
obstetrician-led care. Secondly, to compare experienced continuity of care with a. experienced quality of care
during labor and b. perception of labor.
Methods: We conducted a questionnaire survey in a region in the Netherlands in 2014 among 790 women after
they gave birth. To measure experienced continuity of care, the Nijmegen Continuity Questionnaire was used.
Quality of care during labor was measured with the Pregnancy and Childbirth Questionnaire, and to measure
perception of labor we used the Childbirth Perception Scale.
Results: Three hundred twenty five women consented to participate (41%). Of these, 187 women completed
the relevant questions in the online questionnaire. 136 (73%) women were in midwife-led care at the onset of
labor, 15 (8%) were in obstetrician-led care throughout pregnancy and 36 (19%) were referred to obstetrician-led care
during pregnancy. Experienced personal and team continuity of care during pregnancy were higher for women in
midwife-led care compared to those in obstetrician-led care at the onset of labor. Experienced continuity of care was
moderately correlated with experienced quality of care although not significantly so in all subgroups. A weak negative
correlation was found between experienced personal continuity of care by the midwife and perception of labor.
Conclusion: This study suggests that experienced continuity of care depends on the care context and is significantly
higher for women who are in midwife-led compared to obstetrician-led care during labor. It will be a challenge to
maintain the high level of experienced continuity of care in an integrated maternity care system.
Experienced continuity of care seems to be a distinctive concept that should not be confused with experienced quality
of care or perception of labor and should be considered as a complementary aspect of quality of care.
Keywords: Patient perspective, Birth, Labor, Childbirth experience, Continuity of care, Quality of care, Perception of care
* Correspondence: h.perdok@vumc.nl
1Department of Midwifery Science, Midwifery Academy Amsterdam/
Groningen (AVAG) and EMGO Institute for Health and Care Research, VU
University Medical Center, Amsterdam, The Netherlands and at Catharina
Hospital, Van der Boechorststraat 7, 1081, BT, Amsterdam, The Netherlands
Full list of author information is available at the end of the article
© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Perdok et al. BMC Pregnancy and Childbirth  (2018) 18:13 
DOI 10.1186/s12884-017-1615-y
Background
Continuous support during labor from the same maternity
caregiver has been associated with a positive childbirth
experience [1, 2]. This is referred to as “relational continuity”
or personal continuity which supports trust and familiarity
between care provider and the patient. Other dimensions
of continuity of care are “information continuity” in
which the care provider uses and exchanges informa-
tion on past events to deliver care that is appropriate to
the patient’s current circumstances and “management
continuity” in which the care providers connect their
care in a coherent way [3].
Some studies suggest that personal continuity of care is
related to fewer interventions such as the need for pain
relief [4] and to feeling safer during labor [5]. Moreover,
discontinuity of care (e.g. in case of referral to another
care provider) could lead to unsafe situations due to more
handovers and therefore loss of information [6], as well as
inconsistency in advice and information from multiple
caregivers.
Continuity of care is only one of the aspects, which
can be measured when evaluating childbirth experience.
Besides this, quality of care [7], satisfaction with care [8, 9]
and perception of labor [10] are measured in studies
evaluating childbirth experiences.
To measure quality of care, satisfaction scores are often
used. Factors such as feeling supported [8, 11] care setting
[12] and involvement in decision-making [8]have proven
to be important for women’s satisfaction with care. How-
ever, satisfaction scores as a measure of patient perceived
quality have limitations because patients do not easily
express dissatisfaction [13] and they are strongly colored
by expectations and prior experiences [14]. Tools for
measuring satisfaction with maternity care have not been
rigorously tested [15]. Nonetheless, literature suggests that
women who were referred (during labor and birth) from
midwife- to obstetrician-led care, and are cared for by
multiple care providers, experience less satisfaction with
their care [4]or less quality of care [1] compared to women
who have not been referred. This could indicate that more
personal continuity of care is associated with satisfaction
and experienced quality of care.
A positive perception of labor is of importance as
psychological distress during labor can contribute to
the development of postnatal stress [16]or posttraumatic
stress disorder [17]. It is not clear whether personal con-
tinuity of care is associated with perception of labor.
In the Netherlands, women at low risk for complications
start their antenatal care with a primary care midwife in a
midwife-led care context. Women who develop a risk
factor or a complication during pregnancy or labor, as
listed in the national “List of Obstetric indications” [18],
are referred to secondary, obstetrician-led care. The num-
ber of referrals from midwife-led care to obstetrician-led
care during pregnancy is approximately 35% and addition-
ally, approximately 22% of women are referred during labor
assets.perined.nl. Most of the latter women are referred for
a “moderate risk” indication such as the need for pain
medication, failure to progress during the first stage of
labor or meconium stained liquor [19]. Referral often
means that new care providers (clinical midwives, obstetri-
cians) take over care for these women, which leads to
discontinuity of personal care as the primary care midwife
is no longer involved in the care.
Currently, the Netherlands is in a transition regarding
the organisation of maternity care moving from separate
midwife- and obstetrician-led care towards a system of
integrated care; care will be delivered by professionals
from multiple disciplines and across care setting bound-
aries in close collaboration.
On one hand, integrated care could improve personal
continuity of care if women have one case manager regard-
less of their level of risk [20]. On the other hand, personal
continuity of care may be reduced as more professionals
are routinely involved in the care process, Therefore, it is
important to evaluate the effect of integrated care on
continuity, quality of care and perception of labor from
women’s perspective.
To date, most studies limit their focus to either experi-
enced continuity of care, experienced quality of care, satis-
faction of care, or the perception of labor. We wanted to
examine experienced continuity in relation to the level of
care, and the associations between experienced continuity
of care and other measures of childbirth experiences.
Therefore the aims of this study were:
 To compare experienced continuity of care during
pregnancy and labor among women who were in
midwife led versus obstetrician led care.
 To study the associations between experienced
continuity of care and a. experienced quality of care
during labor and b. perception of labor.
Methods
Study design
We conducted a survey among women having given birth
in Leiden in the Netherlands in October 2014.
Participants
Women were eligible if they answered the relevant ques-
tions and care during their puerperium was provided by one
of the 10 primary care midwifery practices in the region of
Leiden in the Netherlands in the period May till September
2014. Women with a primary caesarean section and women
who gave birth to a child with a congenital abnormality were
excluded.
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Procedure
During home visits in the puerperium, primary care
midwives asked all women for written consent to partici-
pate in this study. These women either had midwife-led
care, obstetrician-led care or received care from both the
primary care midwife and hospital staff during pregnancy
or birth in case of referral. Usually, primary care midwives
take care of postnatal care of all women after childbirth,
irrespective of the place of birth. A link to the online
questionnaire, using Survayzer Nederland BV, was sent by
e-mail to those women who gave written consent. The
period between giving birth and sending the questionnaire
was no longer than 6 months. Non-responders received a
reminder by e-mail after 2 weeks. Only non-identifiable
information was available for the researchers who analyzed
the data.
The study was submitted to the medical ethics committee
of VU University Medical Center (reference number 2014/
030). An ethical approval was not considered necessary ac-
cording to the Dutch legislation https://www.vumc.nl/afde-
lingen/METc/niet-wmo/beoordeling/.
Measurements
Women’s experiences with care were measured with the
Nijmegen Continuity Questionnaire (NCQ) [21], the vali-
dated Pregnancy and Childbirth Questionnaire (PCQ) [22]
and the validated Childbirth Perception Scale (CPS) [23].
The NCQ [21] was used to assess experienced continuity
of care. Originally, the NCQ questionnaire was developed
for patients in general practice with a chronic disease, and
the questionnaire has been adapted to maternity care. The
NCQ is divided in three subscales measuring patients’
experienced personal continuity/the care provider knows
me (subscale one), experienced personal continuity/ the
care provider shows commitment (subscale two), team
continuity within the same care setting and cross-boundary
continuity of care between care settings (subscale three).
The NCQ consists of 28 items, which are scored on a
five-point Likert scale ranging from totally disagree to
totally agree. A higher score indicates higher experienced
continuity. The scores of the three subscales were calcu-
lated separately.
The PCQ [22]was used to assess the quality of obstetric
care during labor as perceived by women. The PCQ is a
25-item scale, primarily based on the experiences and per-
ceptions of pregnant women (18 items) and women who
recently gave birth (7 items). In the PCQ questions are
formulated in positive and negative statements, rated
on a five point Likert scale, from totally agree (1) to totally
disagree (5). For this research only the seven items regard-
ing labor were used. The total range of this subscale is 35
points and after recoding, higher scores indicate a higher
quality of care during labor.
The CPS [23] was used to assess the perception of labor.
The CPS is a 12-item scale divided in two subscales of six
items representing perception of labor and perception of
the first week postpartum. For this research only the sub-
scale related to labor was used. Each item is a statement
to be scored on a four-point Likert scale ranging from
totally agree (0) to totally disagree (3). The total range of
this subscale is 18 points in which higher scores indicate a
less positive perception of labor. For this study the scores
were reversed resulting in higher scores indicating a more
positive perception of labor.
Statistical analyses
The data were analyzed using SPSS version 22.0 [24].
The subscale scores were calculated as the mean of the
item scores in each subscale. The subscale score was only
calculated if all items were applicable for the subgroup of
women. Participants with more than one missing value
within a subscale were excluded. Differences between
means of subscale scores were tested with the t-test. A
P-value of ≤0.05 was considered statistically significant.
Spearman correlation analyses were used to assess the
correlation between continuity of care and experienced
quality of care during labor and perception of labor.
Coefficients between 0 and 0.30 were defined as a weak
correlation, from 0.30 to 0.50 as moderate, and 0.50 or
higher, as a strong correlation. Multivariable linear regres-
sion analyses were performed to adjust for parity, which
might be associated with the experienced continuity, quality
of care or perception of care. For women who were referred
during pregnancy, both the scores for the primary care
midwife and hospital staff were calculated. Women in
midwife-led care during pregnancy and at the onset of
labor were taken as the reference group and were compared
with the other groups.
The analyses were not corrected for mode of birth
because of low numbers.
Results
Table 1 shows the women’s personal and obstetric
characteristics.
Of the 790 women who were asked to participate, 325
(41%) gave written informed consent and were invited to
complete the online questionnaire. One hundred ninety
five of the 325 women who gave informed consent
(60%), completed the online questionnaire. Eight women
were excluded of whom six had a primary caesarean
section and two gave birth to a child with a congenital
abnormality.
Of all participants 41.7% were primiparous and 87.2%
had a spontaneous vaginal birth. 36 (19.3%) women were
referred during pregnancy and 37 (19.8%) women were
referred during labor to obstetrician-led care. Of the 15
women in obstetrician led care from the onset of pregnancy
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12 women had a spontaneous vaginal birth, 1 woman had
an assisted vaginal birth and 2 women had an emergency
caesarian section (data not shown).
Compared to all women who gave birth in 2014 in the
whole region of Leiden our study population had a higher
percentage of spontaneous vaginal births and home births
(Table 1).
In Table 2 the mean scores for three subscales of the
NCQ are presented. The Cronbach’s Alpha values for
women who were not referred during pregnancy succes-
sively for the three subscales were 0.81, 0.75 and 0.84
and for women who were referred during pregnancy
0.84, 0.74 and 0.83 respectively. Women who were in
midwife-led care and who were not referred during their
pregnancy had statistically significantly higher mean scores
for continuity of care compared to those in obstetrician-
led care in all subscales. Regression analyses adjusted for
parity showed the same results.
Table 1 Patients’ characteristics and their obstetric features compared with regional data (all women who gave birth in the region
in 2014) and national data including all births in the Netherlands in 2014
Characteristics Respondents n = 187 n (%) Regional data 2014 (n = 3085) % National data PRN 2014 (n = 175,215) %
Demographics
Age in years
Mean [SD] 31.5 [4.1] 31 31 [4.9]
Educational level – –
Low 15 (8.0)
Middle 52 (27.8)
High 120 (64.2)
Ethnicity
Dutch 184 (98.4) 85 74
Other 3 (1.6) 15 26
Obstetric features
Parity
Primiparous 78 (41.7) 44 45
Parous 109 (58.3) 56 55
Gestational age during birth in weeks median
[range]
40 [35–42] 39 40
Mode of birth
Vaginal spontaneous 163(87.2) 72 75
Vaginal assisted (vacuum/forceps) 17 (9.1) 10 9
Caesarean section, not primary 7 (3.7) 18 17
Location of birth
Home 54 (28.9) 12 15
Midwife-led hospital 45 (24.1) 13 13
Obstetrician-led hospital 88 (47.0) 75 71
Care during pregnancy
Midwife-led care 136 (72.7) 79a 86a
Obstetrician-led care 15 (8.0) 21 14
Referred during pregnancy 36 (19.3) 37 35
Care during labor
Midwife-led care 99 (52.9) 42b 51b
Obstetrician-led care 51 (27.3) 58 49
Referred during labor 37 (19.8) 16 22
PRN data are national data. Regional data are Perined-insight LVR2 data
In the regional and national comparison groups, women with a pre-labor caesarian section and who had a child with a major congenital abnormality could not
be excluded
aincluding women who were referred during pregnancy
bincluding women who were referred during labor
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Women who were referred during their pregnancy had
similar mean scores for continuity of care by the midwife
compared to women in midwife-led care who were not
referred. Women who were referred during pregnancy
had lower mean scores for continuity of care by hospital
staff compared to women in midwife-led care who were
not referred. However, not all differences were statistically
significant.
The mean score for cross-boundary continuity of care
of women referred during labor was higher compared
to women referred during pregnancy (3.62 versus 3.38;
difference not tested). (Additional file 1: Table S1).
Table 2 Experienced continuity of care by women measured with subscale scores of the Nijmegen Continuity Questionnaire
Not referred during pregnancy (n = 151) Referred during pregnancy
(midwife-led care at onset of
pregnancy and obstetrician-led
care at onset of labor) (n = 36)
Total of the Subscale Midwife-led care at onset
of pregnancy and labor.
Score primary care midwife ¥
Obstetrician-led care at
onset of pregnancy and
labor. Score hospital staff
Score primary care
midwife
Score
hospital staff
mean (n = 136) ¥ mean (n = 15) mean (n = 36) mean (n = 36)
Subscale 1: personal continuity/ care provider knows me
1. I know this care provider very well 3.71 3.20 3.57 2.58
2. This care provider knows my medical
history very well
4.10 3.93 3.91 3.34
3. This care provider always remembers
what he/she did during my last visit(s)
4.08 3.80 3.96 3.27
4. This care provider knows my family
circumstances very well
3.77 3.13 3.77 2.60
5. This care provider knows very well what
I do in my day-to-day life
3.53 2.80 3.46 2.40
Total subscale score 3.84 3.37 (p = 0.02) 3.73 (p = 0.44) 2.83 (p = <0.001)
missing 6 0 1 6
Subscale 2: Personal continuity/ care provider shows commitment
This care provider contacts me when necessary
without me having to ask him/her to do so
3.84 2.60 3.89 2.22
2. This care provider knows very well what I
think is important when it comes to my care
3.93 3.13 3.83 2.39
3. This care provider maintains enough contact
with me when I am seen by another care provider
n.a. n.a. 4.03 2.70
Total subscale n.a. n.a. 3.94 2.42
missing 2 4
Subscale 3: Team continuity
1. These care providers pass on information to
each other very well
4.27 3.67 4.11 3.25
2. These care providers work together very well 4.36 3.73 4.09 3.53
3. The care given by these care providers is
well-connected
4.33 3.67 4.17 3.59
4. These care providers always know very well
what the other care providers have done
4.23 3.60 4.09 3.44
Total subscale score 4.29 3.67 (p = 0.002) 4.11 (p = 0.20) 3.43 (p = <0.001)
missing 4 0 1 6
Subscale 3b Cross-boundary continuity n.a. n.a. 3.38
missing 4
Experienced care for women who received midwife-led care at onset of labor compared to a. obstetrician-led care, at onset of labor and b. care provided by primary
care midwives and hospital staff for women who were referred during pregnancy. (Subscale scores of the NCQ: n = 187 women)
Mean score (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree)
n.a. No score because one item is not applicable (see additional file)
¥Reference category
Statistically significant results p < 0.05 are in bold
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Regression analysis adjusted for parity showed similar
result.
Table 3 shows the score of the PCQ with a Cronbach’s
Alpha of 0.87 and the score of the CPS with a Cronbach’s
Alpha of 0.75.
The results were similar for both scales: the score for
women who were in midwife-led care was highest and
women who were referred during pregnancy scored lowest
but only the differences in CPS scores were statistically
significant. (Additional file 1: Table S2 and S3 show this in
more detail).
Table 4 shows the association between experienced con-
tinuity of care and experienced quality of care during labor.
For personal continuity (“the care provider knows me”),
a moderate correlation with quality of care was found for
women in midwife-led care (r = 0.40, p < 0.001). For women
who were referred during pregnancy a moderate correl-
ation was found for the scores for hospital staff (r = 0.47,
p = 0.009).
The second subscale on personal continuity (“the care
provider shows commitment”) showed a moderate cor-
relation with quality of care for women in midwife-led
care (r = 0.41, p = 0.025).
For team continuity a strong correlation with quality of
care was found for women in midwife-led care (r = 0.54,
p < 0.001). A moderate correlation with quality of care
during labor was found in the referred group for the
scores for hospital staff (r = 0.41, p = 0.025).
Regression analyses adjusted for parity showed the
same results.
Table 5 shows the correlations between experienced
continuity of care and women’s perception of labor.
For subscale 1 regarding personal continuity (“the care
provider knows me”), a weak negative correlation with
perception of labor was found for women in midwife-led
care (r = −0.21, p = 0.016).
For the second scale of personal continuity (“the care
provider shows commitment”) a moderately negative
correlation with perception of labor was found for
midwife-led care (r = −0.31, p = 0.002). For team con-
tinuity no significant correlations were found.
Discussion
The experienced personal and team continuity of care
during pregnancy was significantly higher for women in
midwife-led care compared to those in obstetrician-led care.
Experienced continuity of care during pregnancy was mod-
erately correlated with experienced quality of care although
not significantly so in all subgroups A weak negative correl-
ation was found between experienced personal continuity
of care by the midwife and perception of labor.
The findings that the level of experienced personal
continuity of care was higher among women in midwife-
led versus obstetrician-led care is in line with the literature
showing that continuity of care has been identified as a
core component of a midwife-led care model [4]. Logically,
women experience less cross boundary continuity if they
are referred from primary to secondary care, as they will
receive care from a new team of caregivers. However, our
study did not show that women who were referred during
pregnancy experienced less personal continuity of care
from all professionals compared to women solely under
obstetrician-led care. An explanation for this could be
that in our study women in the hospital are attended by
different caregivers (e.g. clinical midwife, nurse, resident
and obstetrician).
The cross boundary continuity is higher if women are
referred during labor compared to if they are referred
during pregnancy. This may be related to the fact that in
case of referral for certain indications such as failure to
progress during the second stage and suspected fetal dis-
tress during labor, the midwife usually remains present
during the entire labor.
It will be important to evaluate the effect of integrating
midwife-led and obstetrician-led care on the different
aspects of continuity of care.
Table 3 Experienced quality of care during labor measured with the Pregnancy and Childbirth Questionnaire and perception of
labor measured with the Childbirth Perception Scale
Not referred during pregnancy (n = 151) Referred during pregnancy (n = 36)
Total scale score Midwife-led care at onset of labor
mean (n = 136) ¥
Obstetrician-led care at onset of labor
mean (n = 15)
a. PCQ 4.23 4.13 (p = 0.55) 4.08 (p = 0.22)
missing 3 3 1
b. CPS Total subscale score 2.30 2.02 (p = 0.04) 1.95 (p = <0.001)
missing 3 0 0
Experienced quality of care during labor and perception of labor for women who received midwife-led care at onset of labor compared to a. obstetrician-led care,
at onset of labor and b. women who were referred during pregnancy (scores of the PCQ and CPS; n = 187 women)
a Mean score (after recoding) (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree)
b Mean score (after recoding) (0 = strongly disagree, 1 = disagree, 2 = agree, 3 = strongly agree)
*P < 0.05
¥Reference category
Statistically significant results p < 0.05 are in bold
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A weak or no correlation was found between the experi-
enced continuity of care during pregnancy and the percep-
tion of labor. These findings suggest that other aspects
than continuity of care are important for women’s percep-
tion of labor. This is in accordance with the literature [25],
which shows that the patient perspective in maternity care
is complex, and multidimensional. Unfortunately, scales
measuring childbirth experience fail to capture this
complexity [25].
Literature shows that continuity of care is important
to women. Although Posthumus et al. [26] describe that
in a model of shared care, continuity of care could be
improved, we should also be aware that integration of
midwife-led and obstetrician-led care could be at the
expense of continuity of care for women. As more care-
givers will be involved in an integrated care system this
could lead to less experienced continuity of care for
women. Working in small teams of caregivers, especially
in hospitals could be of great benefit. This will be a great
challenge, especially in hospitals in the Netherlands, as
teams usually include a large number of caregivers. Small
teams in which women are seen by a minimum number
of caregivers, could result in more continuity of care as
well [20, 27].
A strength of this study is that a comparison could be
made between the experienced continuity of care, the
experienced quality of care and perception of labor be-
cause the same women completed all questionnaires.
Our study has some limitations as well: the response
rate was low with nearly 25% of the eligible women taking
part and the total number of women in obstetrician-led
care was small. The percentage of women in midwife-led
care in our sample was high, also compared to national
data. Possibly midwives were more alert (or prone) to
include women whom they had taken care of during their
pregnancy. Also, this response bias could have impacted
the results of this survey as literature shows a positive
correlation between patient satisfaction and response rate
[28]. If the response rate had been higher, the scores for
experienced continuity, satisfaction and birth experience
might therefore have been different. In addition, patients
do not easily express dissatisfaction [13], which could have
led to an overrepresentation of positive experiences in our
results, in particular about primary care midwives. Fur-
thermore, the NCQ [21]was developed for patients with a
chronic disease in general practice whereas we used it to
measure experienced continuity of care during pregnancy.
As we are not certain whether our population scores the
same on the NCQ, we recommend validation of the NCQ
for women in perinatal care in future research. Although
it is possible that part of the variation can be explained by
clustering of respondents in midwifery practices, multi-
Table 4 Correlation between experienced continuity of care measured with the Nijmegen Continuity Questionnaire and
experienced quality of care during labor measured with the Pregnancy and Childbirth Questionnaire
NCQ Subscale 1: personal continuity/
care provider knows me
NCQ Subscale 2: Personal continuity/
care provider shows commitment
NCQ Subscale 3:
Team/cross-boundary continuity
P value P value P value
Not referred
Midwife-led care (n = 136) 0.40 <0.001 0.41 <0.001 0.54 <0.001
Obstetrician-led care (n = 15) 0.43 0.11 0.42 0.12 0.44 0.10
Referred
Score hospital staff (n = 36) 0.47 0.009 0.29 0.10 0.41 0.025
Spearman correlation between experienced continuity of care (NCQ) and experienced quality of care during labor (PCQ) for women who received midwife-led care
at onset of labor, obstetrician-led care at onset of labor and care provided by hospital staff for women who were referred during pregnancy
Statistically significant results p < 0.05 are in bold
Table 5 Correlation between experienced continuity of care measured with the Nijmegen Continuity Questionnaire and women’s
perception of labor measured with the Childbirth Perception Scale
NCQ Subscale 1: personal continuity/
care provider knows me
NCQ Subscale 2: Personal continuity/
care provider shows commitment
NCQ Subscale 3:
Team/cross-boundary continuity
P value P value P value
Not referred during pregnancy
Midwife-led care (n = 136) −0.21 0.016 −0.31 0.002 −0.12 0.17
Obstetrician-led care (n = 15) −0.17 0.54 0.14 0.62 0.08 0.79
Referred during pregnancy
Score hospital staff (n = 36) −0.19 0.31 0.06 0.75 −0.16 0.39
Spearman correlation between experienced continuity of care (NCQ) and women’s perception of labor (CPS) for women who received midwife-led care at onset of
labor, obstetrician-led care at onset of labor and care provided by hospital staff for women who were referred during pregnancy
Statistically significant results p < 0.05 are in bold
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level analyses were not performed because the number of
respondents per practice was not sufficient for meaningful
analyses. For the same reason, we did not adjust for com-
plications because of the small size of groups. This could
have resulted in higher scores for obstetrician-led care.
The questionnaires we used varied from general ques-
tions (NCQ) regarding pregnancy and labor to specific
questions with regards to labor (CPS and PCQ). Therefore,
they are not fully comparable.
Finally, the time between giving birth and completing
the questionnaire varied from one to 6 months. As
women’s perceptions of their experience of birth changes
over time, this could have influenced our results. Women
who filled in the questionnaire soon after birth might have
been more positive about their care compared to those
who filled it in after several months [29].
Conclusion
This study suggests that experienced continuity of care
depends on the care context because scores were higher
for midwife-led care compared to obstetrician-led care. It
will be a challenge to maintain the high level of experi-
enced continuity of care in an integrated maternity care
system. Experienced continuity of care and experienced
quality of care during labor were only associated for
women who were not referred during pregnancy. Experi-
enced continuity of care seems to be a distinctive concept
that should not be confused with experienced quality of
care or perception of labor and should be considered as a
complementary aspect of quality of care.
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Additional file 1: Table S1. Cross-boundry continuity. The mean score
for cross-boundary continuity of care for women referred during pregnancy
and women referred during labor. Table S2 Item means and total scale
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Abbreviations
CPS: Childbirth Perception Scale; NCQ: Nijmegen Continuity Questionnaire;
PCQ: Pregnancy and Childbirth Questionnaire
Acknowledgements
We gratefully acknowledge the women who participated in this study. We
acknowledge the support of the project group for their constructive
comments on the design and results of the study. The project group
consisted of an obstetrician, midwives and researchers. Members of the
project group were: Prof. Jacqueline Broerse PhD; Judith Bosmans PhD;
Karuna van der Meij and Marit van der Pijl.
Funding
HP was supported by a grant of the Royal Dutch Organisation of Midwives.
The sponsor did not play a role in the collection, analysis or interpretation of
the data, or in the writing of the manuscript.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Authors’ contributions
HP, CV, JvD, FS and AdJ designed the study. HP and KH collected the data.
HP, CV, JC and AdJ performed the analyses. HP drafted the article. CV, JvD,
TJS, KH, JC FS, and AdJ revised the article critically. All authors read and
approved the final manuscript.
Ethics approval and consent to participate
The study was submitted to the medical ethics committee of VU University.
Medical Center (reference number 2014/030). An ethical approval was not.
considered necessary according to the Dutch legislation. All women who
participated in this study gave written consent.
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Department of Midwifery Science, Midwifery Academy Amsterdam/
Groningen (AVAG) and EMGO Institute for Health and Care Research, VU
University Medical Center, Amsterdam, The Netherlands and at Catharina
Hospital, Van der Boechorststraat 7, 1081, BT, Amsterdam, The Netherlands.
2Department of Midwifery Science, AVAG and EMGO Institute for Health and
Care Research, VU University Medical Center, Amsterdam, The Netherlands
and at Maxima Medical Center, Veldhoven, The Netherlands. 3Department of
Obstetrics and Gynaecology, Radboud University Medical Center Nijmegen,
Nijmegen, The Netherlands. 4Faculty of Earth & Life Sciences, Athena
Institute, VU University Medical Center, Amsterdam, The Netherlands. 5Gelre
Verloskundig Centrum Apeldoorn, Apeldoorn, The Netherlands. 6Midwifery
practice Oestgeest, The Netherlands and Co-operation of Midwives Leiden
area (Cooperatie LEO), Leiden, The Netherlands. 7Department of General
Practice & Elderly Care Medicine, EMGO Institute for Health and Care
Research, VU University Medical Center, Amsterdam, The Netherlands and
Netherlands Institute for Health Services Research, Utrecht, The Netherlands.
Received: 22 December 2016 Accepted: 7 December 2017
References
1. Wiegers TA. The quality of maternity care services as experienced by women
in the Netherlands. BMC Pregnancy Childbirth. 2009;9(1471–2393):18.
2. Dahlberg U, Aune I. The woman's birth experience—the effect of
interpersonal relationships and continuity of care. Midwifery. 2013;29(4):407–15.
3. Haggerty JL, Reid RJ, Freeman GK, Starfield BH, Adair CE, McKendry R.
Continuity of care: a multidisciplinary review. BMJ. 2003;327(1756–1833;
0959–535; 7425):1219–21.
4. Sandall J, Soltani H, Gates S, Shennan A, Devane D. Midwife-led continuity
models versus other models of care for childbearing women. Cochrane
Database Syst Rev. 2015;9:CD004667.
5. de Jonge A, Stuijt R, Eijke I, Westerman MJ. Continuity of care: what matters
to women when they are referred from primary to secondary care during
labour? A qualitative interview study in the Netherlands. BMC Pregnancy
Childbirth. 2014;14(1471–2393):103.
6. Evers AC, Brouwers HA, Hukkelhoven CW, Nikkels PG, Boon J, van Egmond-
Linden A, Hillegersberg J, Snuif YS, Sterken-Hooisma S, Bruinse HW, Kwee A.
Perinatal mortality and severe morbidity in low and high risk term
pregnancies in the Netherlands: prospective cohort study. BMJ. 2010;
341(1756–1833; 0959–535):c5639.
7. Society for Maternal-Fetal Medicine (SMFM) Quality and Safety and Health
Policy Committees, Bailit JL, Gregory KD, Srinivas S, Westover T, Grobman
WA, Saade GR. Society for Maternal-Fetal Medicine (SMFM) special report:
current approaches to measuring quality of care in obstetrics. Am J Obstet
Gynecol. 2016;215(3):B8–B16.
8. Hodnett ED. Pain and women's satisfaction with the experience of
childbirth: a systematic review. Am J Obstet Gynecol. 2002;186(5 Suppl
Nature):S160–72.
Perdok et al. BMC Pregnancy and Childbirth  (2018) 18:13 Page 8 of 9
9. Perriman N, Davis D. Measuring maternal satisfaction with maternity care: a
systematic integrative review: what is the most appropriate, reliable and
valid tool that can be used to measure maternal satisfaction with continuity
of maternity care? Women Birth. 2016;29(3):293–9.
10. Bertucci V, Boffo M, Mannarini S, Serena A, Saccardi C, Cosmi E, Andrisani A,
Ambrosini G. Assessing the perception of the childbirth experience in Italian
women: a contribution to the adaptation of the childbirth perception
questionnaire. Midwifery. 2012;28(2):265–74.
11. Spaich S, Welzel G, Berlit S, Temerinac D, Tuschy B, Sutterlin M, Kehl S. Mode
of delivery and its influence on women's satisfaction with childbirth. Eur J
Obstet Gynecol Reprod Biol. 2013;170(2):401–6.
12. Bernitz S, Oian P, Sandvik L, Blix E. Evaluation of satisfaction with care in a
midwifery unit and an obstetric unit: a randomized controlled trial of low-
risk women. BMC Pregnancy Childbirth. 2016;16(1):143-016-0932-x.
13. Beattie M, Lauder W, Atherton I, Murphy DJ. Instruments to measure patient
experience of health care quality in hospitals: a systematic review protocol.
Syst Rev. 2014;3:4-4053-3-4.
14. van Teijlingen ER, Hundley V, Rennie AM, Graham W, Fitzmaurice A.
Maternity satisfaction studies and their limitations: "what is, must still be
best". Birth. 2003;30(2):75–82.
15. Sawyer A, Ayers S, Abbott J, Gyte G, Rabe H, Duley L. Measures of
satisfaction with care during labour and birth: a comparative review. BMC
Pregnancy Childbirth. 2013;13:108.
16. Garthus-Niegel S, Knoph C, von Soest T, Nielsen CS, Eberhard-Gran M. The
role of labor pain and overall birth experience in the development of
posttraumatic stress symptoms: a longitudinal cohort study. Birth. 2014;
41(1):108–15.
17. Grekin R, O'Hara MW. Prevalence and risk factors of postpartum
posttraumatic stress disorder: a meta-analysis. Clin Psychol Rev. 2014;34(5):
389–401.
18. Diemen: College voor Zorgverzekeringen: Verloskundig Vademecum. 2003.
19. Offerhaus PM, Hukkelhoven CW, de Jonge A, van der Pal K, Scheepers PL,
Lagro-Janssen AL. Persisting rise in referrals during labor in primary
midwife-led Care in the Netherlands. Birth. 2013;40(3):192–201.
20. Tracy SK, Hartz DL, Tracy MB, Allen J, Forti A, Hall B, White J, Lainchbury A,
Stapleton H, Beckmann M, Bisits A, Homer C, Foureur M, Welsh A, Kildea S.
Caseload midwifery care versus standard maternity care for women of any
risk: M@NGO, a randomised controlled trial. Lancet. 2013;382(9906):1723–32.
21. Uijen AA, Schellevis FG, van den Bosch WJ, Mokkink HG, van Weel C, Schers
HJ. Nijmegen continuity questionnaire: development and testing of a
questionnaire that measures continuity of care. J Clin Epidemiol. 2011;
64(12):1391–9.
22. Truijens SE, Pommer AM, van Runnard Heimel PJ, Verhoeven CJ, Oei SG,
Pop VJ. Development of the pregnancy and childbirth questionnaire (PCQ):
evaluating quality of care as perceived by women who recently gave birth.
Eur J Obstet Gynecol Reprod Biol. 2014;174:35–40.
23. Truijens SE, Wijnen HA, Pommer AM, Oei SG, Pop VJ. Development of the
childbirth perception scale (CPS): perception of delivery and the first
postpartum week. Arch Womens Ment Health. 2014;17(5):411–21.
24. Armonk NIC: <br />IBM SPSS Statistics for Windows. Released 2013., 22.0:.
25. Green JM. Integrating women's views into maternity care research and
practice. Birth. 2012;39(4):291–5.
26. Posthumus AG, Scholmerich VL, Waelput AJ, Vos AA, De Jong-Potjer LC,
Bakker R, Bonsel GJ, Groenewegen P, Steegers EA, Denktas S. Bridging
between professionals in perinatal care: towards shared care in the
Netherlands. Matern Child Health J. 2013;17(10):1981–9.
27. Perdok H, Jans S, Verhoeven C, van Dillen J, Mol BW, de Jonge A.
Intrapartum referral from primary to secondary Care in the Netherlands: a
retrospective cohort study on management of labor and outcomes. Birth. 2015;
42(2):156-64.
28. Mazor KM, Clauser BE, Field T, Yood RA, Gurwitz JH. A demonstration of the
impact of response bias on the results of patient satisfaction surveys. Health
Serv Res. 2002;37(5):1403–17.
29. Waldenstrom U. Women's memory of childbirth at two months and one
year after the birth. Birth. 2003;30(4):248–54.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Perdok et al. BMC Pregnancy and Childbirth  (2018) 18:13 Page 9 of 9
